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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
RESEARCH MEMORANDUM 

PERFORMANCE OF AN INLET HAVING A VARIABLE -ANGLE TWO-DIMENSIONAL 
COMPRESSION SURFACE AND A FIXED-GEOMETRY SUBSONIC DIFFUSER 
FOR APPLICATION TO REDUCED ENGINE ROTATIVE SPEEDS: 

MACH NUMBERS 0.66, 1.5, 1.7, AND 2.0 
By John L. Allen 


SUMMARY 

The performance of a two-dimensional side inlet embodying a tech- 
nique of varying compression-surface angle while retaining a fixed- 
geometry diffuser was determined at Mach numbers of 0.66, 1.5, 1.7, and 
2.0 at zero angle of attack. A 12° compression ramp was faired into the 
diffuser contour in the conventional manner. However, for larger ramp 
angles only the ramp forward of the throat bleed slot rotated (leading- 
edge pivot) and the diffuser contour aft of the slot region remained 
fixed. The higher ramp angles resulted in step increases in diffuser 
area in the throat -slot region that were 1.24 and 1.73 times the throat 
areas for the 17° and 22° ramp angles, respectively. 

The mass flow captured by the inlet was decreased sufficiently by 
shock spillage due to increasing ramp angle to satisfy turbojet engine 
windmilling airflow requirements with total-pressure flow distortions 
at the diffuser exit less than those for design ramp angle and maximum 
engine airflow. 

Severe ramp boundary-layer separation occurred at Mach 2.0 and to a 
lesser extent at Mach 1.7. This separation apparently decreased throat 
bleed effectiveness. Peak pressure recovery for a ramp angle change from 
12° to 22° decreased from 0.865 to 0.74 at a Mach number of 2.0, from 
0.965 to 0.925 at Mach 1.7, and only from 0.987 to 0.964 at Mach 1.5. 


INTRODUCTION 

If a turbojet engine becomes inoperative at supersonic speeds (e.g., 
by flameout), the airflow required for idle or windmilling rotative speed 
is about one-half that for maximum or rated speed. Since most efficient 
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inlets do not' have a sufficient stable (buzz free) mass-flow range for 
this amount of normal shock spillage, other spillage systems must be 
used. One method is to use a bypass arrangement for air in excess of 
engine requirements (ref. l) . However, the size of the bypass for 50- 
percent spillage may be larger than feasible for structural and other 
reasons. Oblique- or conical-shock spillage can be used, but they present 
some performance and mechanical problems. For two-dimensional inlets 
having a throat bleed slot the following arrangement may be advantageous: 



In essence only the compression-surface angle is increased (leading-edge 
pivot point) and the subsonic diffuser remains in a fixed position using 
the throat slot as a dividing region. The cusp-shaped base of the ramp 
may help establish a trapped-vortex type of flow suggested in reference 
2 and thus promote reattachment of the stagnation streamline and reduce 
the dumping or pressure loss of the sudden area expansion. Reference 3 
reports that vortex flow was found only when combined suction and in- 
jection were used. Although the diffuser total-pressure recovery was 
somewhat less than for a conventional diffuser (depending on the throat 
Mach number), the exit total-pressure distortion was improved. In the 
range of the tests of reference 4 the cusp shape was not necessary without 
bleed} however, small amounts of bleed at the sides of the core did 
energize a vortex and increase the efficiency of the sudden-expansion 
section to nearly theoretical. For the purpose suggested herein efficiency 
is not too important, although good distortion levels are desired. 

Depending on the efficiency levels obtained, the same concept could 
conceivably be applied as a variable-geometry inlet-engine matching tech- 
nique. A lighter weight inlet would result, since only the ramp would 
need mechanical actuation and the aft diffuser would not require parallel 
sides . 

The results reported herein were obtained in a l/6-scale side-inlet 
model (similar to the previous sketch) in the NACA Lewis 8- by 6-foot 
supersonic wind tunnel. Ramp angles of 12°, 17°, and 22° were tested at 
zero angle of attack at flight Mach numbers of 0.66, 1.5, 1.7, and 2.0. 

The 12° ramp was faired with the diffuser surface in the conventional 
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manner with a bleed slot in the throat region. The 17° and 22° positions 
resulted in sudden-expansion regions between the ramp base and fixed- 
geometry diffuser . 
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SYMBOLS 


A 

A c 

a 3 

h 

l 

M 


area 

inlet capture area, 0.283 sq ft 
diffuser-exit area, station 3, 0.196 sq ft 
boundary-layer splitter height 
diffuser length 
Mach number 

THG.3 S — f iOV rS-tc 


m/mQ mass-flow ratio, pVA/ pqVqA,, 

P total pressure 

AP/P av total -pressure distortion parameter, numerical difference between 

maximum and minimum rake total pressures divided by average 
total pressure, percent 


P 

q 

R 

V 

w 

w^/e/BA 

r 

5 

A 

5 

n 


static pressure 
dynamic pressure, ^ pM^ 
radius 
velocity 

weight flow, lb/sec 

corrected rate of weight flow per unit area, (lb/sec)/sq ft 
ratio of specific heats 

ratio of total pressure to NACA standard sea-level static pres- 
sure of 2116 lb/sq ft 

fuselage boundary-layer thickness 

sudden-expansion efficiency 
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9 ratio of total temperature to NACA standard sea-level static tem- 

perature of 518.7° R, also l/2 equivalent conical expansion angle 
of diffuser 


p mass density of air 


Subscripts: 


av average 

b bleed 

f final 

i initial 


max maximum 

min minimum 

th throat 

0 free stream 

2 diffuser inlet 2^ in. aft of lip 

3 diffuser exit 

4 mass -flow station 


MODEL DETAILS ARD INSTRUMENTATION 
General Description of Model 

Photographs of the l/6-scale model are shown in figure 1, and a 
schematic drawing is given in figure 2. Only one of the twin two- 
dimensional compression-surface inlets was incorporated on the model, 
since a separate duct was to be used for each of the twin engines. An 
open-nose boundary-layer diverter separated the compression ramp from the 
fuselage by about h/S = 1.33. A detailed description of the model is 
given in reference 5 . 

In order to simulate a variable -angle ramp pivoting about the leading 
edge, fixed ramps of 17° and 22° were tested in addition to the ramp with 
the design angle of 12°. The rear or internal ramp surface aft of the 
throat bleed slot remained fixed for the various ramp angles, as shown 
schematically in figure 3. The resulting large step changes in diffuser- 
area variation are shown in figure 4. The internal contraction varied 
slightly with ramp angle and exceeded the starting limit at the Mach 
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numbers tested. The generous corner fillets of the 12° design ramp 
position were not duplicated for the 17° and 22° positions (fig. l) . 

The 12° ramp angle is not the optimum compression angle at Mach 2.0, 
but was taken as the design angle in order to use an existing model. 

The throat slot for the 12° ramp was the same as configuration C4V 
of reference 5j however, a rearward facing scoop or vent for bleed flow 
was used on each side of the ramp (fig. 3) . Air entering the bleed-flow 
chamber beneath the ramp was discharged through the vents as well as 
through the internal model ducting system. Only the ducted bleed flow 
was measured. The ratio of minimum bleed-slot area to capture area was 
0.11, 0.125, and 0.116 for the 12°, 17°, and 22° ramp angles, respectively. 
To aid in evaluating the experimental results, the following table is 
presented: 


Ramp 

angle, 

r?^£r 

0 

A 2/ A th 

l/l 12° 

for 

(~\ yp-n _ql 1 
20 = 1.8° 

20 for 
l = 12° 

ya.1 no 

deg 

Sudden- 

expansion 

r> pnr»v . 

12 

1.0 

1.0 

1.8 



17 

1.24 

1.85 

3.4 

0.89 

22 

1.73 

3.0 

5.5 

.73 


The ratio, l/l\2 °> iB 1:116 ra1:io diffuser length to that for the 12° 

ramp that would be required if the same over-all diffuser expansion angle, 
20 = 1.8°, were desired from the throat to the exit (station 2 to 3) . 
Conversely, if the original diffuser length were retained and the diffuser 
area were faired from the throat to the exit, the over-all diffuser ex- 
pansion angle would increase as shown. The theoretical efficiency of the 
sudden-expansion section was computed from the relation 


gf - 


( 1 ) 


When Pf - Pi is obtained from the change in momentum between Ai and 
and uniform profiles and incompressible flow are assumed at the two 
stations: 
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Equation (l) can also be expressed in terms of total-pressure loss: 


n = 



+ 1 


(3) 


Instrumentation 

The diffuser exit, station 3, was selected as the compressor-inlet 
station rather than station 4, which was used in reference 5, since the 
long duct would tend to reduce the total -pressure distortion and camouflage 
the effect of sudden expansion. Consequently, a 25-tube area-weighted 
total-pressure rake was installed at station 3. Six additional total- 
pressure tubes near the duct wall at a radius ratio of 0.985 were used 
as a limit for computing total-pressure distortion. The diffuser-inlet 
total-pressure survey rake shown in figure 3 was present during the entire 
test and the station 4 rake was used only for computing mass-flow ratio. 


RESULTS AMD DISCUSSION 


Inlet Flow Field 


As discussed in reference 5, the local Mach number and total pressure 
ahead of the inlet were very nearly equal to free-stream values . The 
local flow angularity at zero angle of attack was nearly alined with the 

1 ° 

horizontal axis, or downward relative to the inlet centerline, as a 
1 ° 

result of the 7— inlet cant. 

4 


Application to Reduced Engine Speeds 

Since most turbojets require afterburning in order to provide suffi- 
cient thrust for supersonic flight, engine rotative speed is not generally 
varied to modulate thrust. However, in an emergency such as flameout, 
damage, or failure, the engine rotative speed will revert to idle or more 
likely to windmilling speed and the airflow to about one-half the rated 
value. The main concern is avoiding regions of inlet buzz or instability 
and high values of total-pressure distortion that could force the com- 
pressor into surge and destruction. 

Application to a fixed inlet using a bypass for matching rated engine 
airflow ♦ - Turbojet -engine airflow schedules for maximum or rated, idle, 
and windmilling rotative speeds at a 35,000-foot altitude are shown in 
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figure 5. An assumed bypass schedule that efficiently matches the inlet 
and the maximum-engine -airflow characteristics is shown in order to il- 
lustrate application of ' the data to a fixed-ramp inlet. Of several pos- 
sible choices, the bypass control was assumed to be scheduled only with 
flight Mach number, altitude, and temperature. Thus, whenever engine 
speed is reduced, such as at flameout, the bypass area or position remains 
fixed in the maximum-speed position and only varies as airplane speed 
changes . 

The basic inlet performance for the various Mach numbers and ramp 
angles is presented in figure 6. Briefly, increasing the ramp angle from 
12 u to 22° decreased the mass-flow ratio by means of shock spillage as 
intended) the level of pressure recovery decreased appreciably at a Mach 
number of 2.0 and slightly at Mach 1.5. However, at idle or windmilling 
conditions pressure recovery is unimportant. These results will be dis- 
cussed more fully later. 

Inasmuch as the model used for this investigation was originally 
designed with a fixed 12° ramp angle, modification to a more optimum ramp 
angle, say 17°, for a Mach number of 2.0 without a diffuser -area discon- 
tinuity was not feasible. Therefore, the 12°-rarap-angle inlet in con- 
junction with the bypass schedule is taken as a suitable matching com- 
bination for the maximum- or rated-rotative-speed airflows, and the ramp 
angle is assumed to vary only for reduced rotative speeds. 

Corrected-weight-flow requirements for maximum, idle, and windmilling 
engine speeds in conjunction with a bypass schedule are superimposed on 
the data of figure 6. At Mach 2.0 the stable range of mass-flow ratio for 
either the design 12° ramp or the 17° ramp is not sufficient to satisfy 
idle or windmilling requirements. These requirements are satisfied in a 
stable-flow region by the 22° ramp at a total-pressure distortion slightly 
less than for the rated-speed condition. Similar results are indicated 
at other flight Mach numbers. Although only fixed-angle ramps were 
tested, ramp angle could be scheduled with engine speed so that matching 
for idle or windmilling conditions would occur at a desired degree of 
subcritical operation or so that a limiting distortion value would not be 
exceeded. For inlets without internal contraction, a simple normal-shock 
sensing control could be used. 

A comparison of the total -pressure distortion parameter, £P/P a v> at 
station 3 with values for three-dimensional turbulent pipe flow (ref. 6) 
is shown in figure 7 for a radius ratio of 0.985 (equal to that used at 
the station 3 rake) . The distortion values for each ramp angle for sub- 
critical flow followed the general trend of reduced distortion as cor- 
rected weight flow was decreased in accord with reference 6, although the 
absolute values of distortion differed somewhat. Those for the 22° ramp 
were higher than pipe-flow values over the range of Mach numbers tested. 

As discussed previously, the distortion levels at windmilling conditions 
were somewhat lower than those for rated speed. 
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The effect of shock spillage on side force was not determined. How- 
ever, airplane stability, such as yawing moment, could he affected depend- 
ing on relative spillages of the inlets, inlet orientation, and distance 
from the center of gravity. 

Application to a variable-angle-ramp inlet . - If a variable-angle 
ramp is used so that efficient thrust -minus -drag performance is obtained 
over the Mach number range for rated engine conditions, the same principle 
of increasing ramp angle in order to provide buzz-free inlet operation for 
reduced rotative speeds could be applied. 

If, for example, efficient matching occurred for a ramp angle of 17° 
at a Mach number of 2.0 and 12° at Mach 1.5, the ramp-angle increases for 
reduced engine speed would be superimposed on this schedule. The con- 
ventional method would be to vary the internal portion of the ramp within 
the diffuser as the compression-surface angle changes and thus retain a 
faired diffuser surface and reduced losses for the efficient matching 
portion. However, the results presented herein indicate that the faired 
diffuser surface is not necessary for the reduced-engine-speed situation. 
Thus, only the front part of the ramp needs to be variable for ramp angles 
greater than those for efficient matching. Obviously, a much simplified 
design results if the entire range of ramp-angle variation can be ac- 
complished with the rear portion of the ramp within the diffuser remaining 
in a fixed position. In this case pressure-recovery losses associated 
with the sudden-expansion section in the diffuser are important. 


Inlet Performance with a Sudden Expansion in the Diffuser 

Peak total-pressure recovery and maximum mass-flow ratio . - At a 
flight Mach number of 2.0, peak pressure recovery decreased rapidly from 
0.865 for the 12° ramp to 0.74 for the 22° ramp (fig. 6(a)). About 0.03 
Pq of this reduction is attributable to the decrease in shock recovery 

for the 22° ramp. The total pressure-recovery decrease as ramp angle 
varied from 12° to 22° was less severe at lower flight Mach numbers: 

0.965 to 0.925 at a Mach number of 1.7 and 0.987 to 0.964 at Mach 1.5 
(figs. 6(b) and (c)). At Mach 2.0 an indication of the diffuser loss 
can be approximated by comparing the theoretical oblique-plus-normal- 
shock pressure recovery with the peak recovery. This loss increased from 
0.02 P 0 for the 12° ramp to 0.115 Pq for the 22° ranrp. Shock detachment 

precludes such comparison at lower Mach numbers . The magnitude of the 
total -pressure loss due to the sudden expansion as computed from 
incompressible-flow relations is shown in figure 6(a) to vary from about 
0.01 Po for the 17° ramp to 0.05 Pq for the 22° ramp. 

The reduction of supercritical mass-flow ratio with increasing ranrp 
angle was primarily due to oblique-shock spillage. The minimum or 
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supercritical bow-shock spillage also contributed to mass -flow-ratio 
changes . Inasmuch as the inlet was overcontracted for each ramp position 
and operated with a choked throat when supercritical, the mass flow 
through the throat depended on the average total pressure and area, which 
were not unique functions of ramp angle because of secondary effects such 
as separation. A stable subcritical range of mass-flow ratio existed for 
each Mach number and ramp angle investigated. For some cases the stable 
range decreased slightly with increasing ramp angle. 

•The small loss in peak total-pressure recovery at a Mach number of 
1.5 was obtained with the same sudden-expansion area ratio and the same 
order of throat Mach number as that tested at Mach 2.0. However, at 
Mach 2.0 (and to a lesser extent at Mach 1.7) separation of the ramp 
boundary layer increased progressively as mass-flow ratio decreased. This 
separation is shown qualitatively by the schlieren photographs of figure 
8. The presence of this separated (low-energy) flow probably reduced the 
effect of bleed flow and thus retained a high dumping loss in the sudden- 
expansion section. According to pressure-rise criteria for shock- induced 
separation, such as presented in reference 7, the normal shock for a ramp 
angle of 22° at a Mach number of 2.0 would not generally cause separation. 
It is not known whether the observed separation is due to external effects 
or to the pressure rise caused by the diffuser-area discontinuity feeding 
forward. 

The losses in the sudden-expansion section were probably large for 
maximum mass flow, since the throat Mach numbers approached 1 (choked 
throat) and the bleed mass -flow ratios were relatively small and ineffec- 
tive. As inlet mass-flow ratio was reduced and the Mach number in the 
step or sudden-expansion region was decreased, bleed flow increased as 
bleed-slot pressure increased, and thus, the dumping loss decreased. 

This trend is reasonably evident at Mach numbers of 1.7 and 1.5 where 
peak recovery values for the 17° and 22° ramps approach those for the 
12° ramp. 

The reflexed region of the curve for the 22° ramp at Mach 1.7 was 
associated with an oscillating bleed-chamber pressure that was not en- 
countered at other conditions. Detachment of the ranrp oblique shock seems 
to thicken the fuselage boundary layer, and this thickening causes a small 
oblique shock ahead of the ramp leading edge (fig. 8). 

Effect of varying bleed flow . - The effects of bleed flow are best 
shown for a ramp angle of 22° at Mach numbers of 1.5 and 1.7. Figure 9(a) 
compares the performance over a range of mass -flow ratios both with and 
without ducted bleed flow (see also fig. 6(d)). The effect of bleed is 
small until subcritical flow is attained and, hence, the throat Mach num- 
ber is reduced. Significant increases in total-pressure recovery were 
obtained with maximum bleed in the subcritical region. The remainder of 
the data in figure 9 show little effect of bleed flow because the mass-flow 
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ratio %/mo for which the bleed flow was varied is near the critical- 
flow region. 

Performance at Mach number of 0.66 . - The data shown in figure 6(d) 
at a free-stream Mach number of 0.66 are not in the realm of application 
but are of interest because of the shock-free external flow. For the 
range of mass-flow ratios shown, the throat Mach number varies from nearly 
1 to about 0.11. Relatively efficient performance, for example, 

P3/PO >0.95, occurred when the throat Mach number was lower than 0.60, 
which somewhat correlates with the results of reference 3, which showed 
good performance at similar diffuser -inlet Mach numbers. 

Inlet total -pressure profiles . - As shown by the diffuser -inlet 
(station 2) total-pressure profiles in figure 10, low-energy flow existed 
in the step or base of the ramp region and increased in extent as the ramp 
angle was varied from 12° to 22°. If the rake static-pressure tap is used 
as a guide, these regions of pressure less than static are separated or 
exhibit reversed flow. Other instrumentation, such as the claw-type three- 
directional Pitot-tube rake shown in figure l(b) in the ramp cusp and 
bleed-chamber Pitot tubes, did not give any conclusive indication of 
circulation or vortex-type flow. 

Diffuser-exit total-pressure contours . - In addition to the over-all 
total-pressure distortion at the diffuser exit the distribution of total 
pressure is also of interest. The diffuser-exit contours (selected con- 
tours are shown in fig. ll) indicated no regions of separated flow. 
Therefore, the separated flow at the diffuser inlet was reattaching before 
reaching the diffuser exit or perhaps was more like a stationary bubble 
energized by the throat slot and acting as an aerodynamic diffuser 
surface . 
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CONCLUDING REMARKS 

The technique of ramp-angle variation with a fixed-geometry subsonic 
diffuser may possibly have application as an inlet-engine matching device 
if sufficiently efficient. The data at a Mach number of 1.5 demonstrate 
that adequate throat bleed results in relatively efficient performance for 
sudden-expansion area ratios of nearly 2:1. Since the throat Mach numbers 
for peak pressure recovery were of the same order of magnitude for flight 
Mach numbers of 1.5 to 2.0 (choked throat supercritically in each case), 
the large pressure losses at a Mach number of 2.0 are primarily attributed 
to the effect of ramp boundary-layer separation or low-energy flow on the 
efficiency of the sudden-expansion section (and to some extent on inade- 
quate bleed) . Permitting some initial diffusion prior to the sudden- 
expansion region by moving the ramp base and slot aft and using an 
external-compression inlet so that the Mach number in the step region is 
of the order of 0.60 may reduce the possibility of the sudden-expansion 
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pressure rise influencing ramp boundary-layer separation. If on the other 
hand the low-energy air is due to external effects, perforation of and 
bleeding through the ramp would control boundary-layer separation. 


SUMMARY OF RESULTS 


A side inlet having a two-dimensional compression surface and a throat 


was i/csicu a .0 wacxi numuers oi u.t>b, l.t>. 


l.Y » and 2.0. The 12 w 


compression ramp was faired into the diffuser contour in the conventional 
manner. However, for ramp angles of 17° and 22° only the ramp portion 
forward of the bleed slot rotated and the diffuser contour aft of the slot 
region remained fixed. The base of the ramp was cusp shaped. The result- 
ing step increases in diffuser area in the region of the throat slot were 
1.24 and 1.73 times the respective throat areas for the 17° and 22° ramps. 
The following results were obtained: 


1. The corrected weight flow captured by the inlet was reduced suffi- 
ciently by shock spillage as ramp angle increased to satisfy turbojet wind- 
milling airflow requirements. A subcritical stable range of mass-flow 
ratios was also present over the range of ramp angles and Mach numbers 
tested and was not significantly reduced by increasing ramp angle. 

2. Although large regions of low-energy flow existed in the ramp 
base region for ramp angles of 17° and 22°, no separated flow was present 
at the diffuser exit. Flow distortions at the diffuser exit for sub- 
critical flow decreased as duct Mach number was reduced. Distortions at 
engine windmilling flow for ramp angles greater than 12° were lower than 
those for the 12° ramp angle at rated engine flow in spite of the area 
discontinuity that resulted as ramp angle increased. 

3. At a Mach number of 2.0, increasing the ramp angle from 12° to 
22° decreased peak pressure recovery from 0.865 to 0.74, and the decrease 
is attributed mostly to severe ramp boundary-layer separation and decreased 
bleed effectiveness and partly to decreased shock recovery. The corre- 
sponding decrease at a Mach number of 1.7, where separation was less 
severe, was from 0.965 to 0.925 and at Mach 1.5 only from 0.987 to 0.964. 
Reducing the amount of throat bleed significantly increased these losses 

in the subcritical region for ramp angles of 17° and 22°. 


Lewis Flight Propulsion Laboratory 

National Advisory Committee for Aeronautics 
Cleveland, Ohio, October 8, 1957 
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^a) Three-quarter front view. Model rolled 90°; 
ramp angle, 22°. 



(b) Eear view of inlet throat and ramp. Ramp angle, 
22°; cowl removed. 


Figure 1. - Model and ramp photographs. 
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(c) Eear view of inlet throat and ramp. Ramp angle 12°; 
cowl removed. 



(d) Rear view of inlet throat and ramp. Ramp angle 17°; 
cowl removed. 


Figure 1. - Concluded. Model and ramp photographs. 


Sting for mounting p- Mass-flow 

to support strut I control plugs 



Inlet Station 3, Station 4, 

throat diffuser exit mass-flow station 






Figure 4. - Diffuser-area variation- 


















Ducted-bleed mass-flow ratio. Total-pressure recovery. Total -pressure distortion, AP/P 3 , percent 
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Ducted-bleed mass-flow ratio. Total-pressure recovery. Total-pressure distortion, AP/P,, percent 
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(d) Flight Mach number, 0.66; ramp angle, 22°. 
Figure 6. - Concluded. Inlet performance. 
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(a) Flight Mach number, 2.0. 
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(b) Flight Mach number, 1.7* 
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(c) Flight Mach number 1.5. 


Figure 8. - Schlieren photographs of inlet. 
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Distance outboard from ramp surface, in. 
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(a) Plight Mach number, 1.5. 
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Total-pressure recovery, P/Pq 


(b) Flight Mach number, 1.7. 


Figure 10. - Diffuser-inlet total-pressure profiles. 











Figure 11. - Concluded. Diffuser-exit (station 3) total-pressure contours 
angles of attack and yaw. 
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These strips are provided for the convenience of the reader and can he removed from this report 
compile a bibliography of NA.CA inlet reports. This page is being 
added only to inlet reports and is on a trial basis. 









































(l) Reynolds n umb er is based on the diameter 
of a circle with the same area as that 
of the capture area of the inlet. 



These strips are provided for the convenience of the reader ai:d can be removed from this report to 
compile a bibliography of NACA inlet reports. This page is being 
added only to inlet reports and is on a trial basis. 

































